•*•*•••••*•*•••• 






^ 



m^% 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
The Right to Information, The Right to Live' 



Jawaharlal Nehru 
'Step Out From the Old to the New' 



IS 2032-24 (1980) : Graphical symbols used in 
electrotechnology, Part 24: Binary logic elements [LITD 5: 
Semiconductor and Other Electronic Components and Devices] 




.^^_ 



^sf m 



^ 



1 w 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 




Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen' 




- M 






BLANK PAGE 




><3 



^ri*jr.-^. 






PROTECTED BY COPYRIGHT 



IS : 2932 ( Part XXIV ) - 1980 
( Reaffirmed 2001 ) 

Indian Standard 

GRAPHICAL SYMBOLS 
USED IN ELECTROTECHNOLOGY 

PART XXIV BINARY LOGIC ELEMENTS 

( First Reprint JUNE 1996 ) 



UDC 681.3,042:003,62 



© Copyright 1981 

BUREAU OF INDIAN STANDARDS 

MANAKBHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 



Gr 8 February 1981 



IS : 2032 ( Part XXIV ) - 1980 

Indian Standard 

GRAPHICAL SYMBOLS 
USED IN ELECTROTECHNOLOGY 

PART XXIV BINARY LOGIC ELEMENTS 

Basic Standards on Electronics and Telecommunication 
Sectional Committee, LTDC 1 

Chairman Representing 

Maj-GenK.K. Mehta { Retd ) Electronics and Telecommunication Division 

Council, ISI 

Members 

Shri D. C. Bhattacharee Institution of Electronics and Telecommunication 

Engineers, New Delhi 
DrV.P, Kodali ( Alternate ) 
Dr K. Chandra National Physical Laboratory ( CSIR ), New Delhi 

Shri B. A, Chetty Department of Electronics, New Delhi 

Director Department of Science & Technology, New Delhi 

Dr C. G. Khot Railway Board, Ministry of Railways 

Shri Ravindra Nath { Alternate ) 
Shri O. P. Khushu All India Radio, New Delhi 

Shri M. G. Rao Ministry of Defence 

Dr G. K. Sane Posts and Telegraphs Department, New Delhi 

Shri T. V. Sriranoan Electronics and Telecommunication Division 

Council, ISI 
Shri R. G.Jain, Director General, ISI ( Ex-officio Member) 

Head { Electronics ) 
( Secretary ) 

Semiconductor Devices and Integrated Circuits, LTDC 10 

Chairman 

Dr B. H. Wadia Behram Wadia Associates, Pune 

Members 

Dr T. R. Bhat Semiconductors Ltd, Pune 

Shri B. S. Raju ( Alternate ) 
Shri T. S. Buxi The Radio, Electronics and Television Manu- 

facturers' Association, Bombay 
Shri S. Y. Phatak ( Alternate ) 
Shri B. P. Ghosh National Test House, Calcutta 

Joint Director, STDS ( S & T )-II Railway Board, New Delhi 
Joint Director, STDS-I ( Elec ) { Alternate) 

(Continued on page 2 ) 



Q Copyright 1981 

BUREAU OF INDIAN STANDARDS 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 
reproduction in whole or in part by any means except with written permission of the 
publisher shall be deemed to be an infringement of copyright under the said Act. 



IS : 2032 ( Part XXIV ) - 1980 

( Continued from page 1 ) 

Members Representing 

Dr G. C.Jain National Physical Laboratory ( GSIR ), New Delhi 

Dr Y. R. Ananth Prasad ( Alternate ) 
Dr B. R. Marathe Central Electronics Engineering Research Institute 

( CSIR ), Pilani 

Dr W. S. Khokle ( Alternate ) 
Shri G. B. Meemamsi Telecommunication Research Centre ( P & T 

Board ), New Delhi 

Dr G. Gopalakrishna ( Alternate ) 
Shri B. S. Murthy Solid State Physical Laboratory ( Ministry of 

Defence ), Delhi 

Shri M. G. Rao ( Alternate ) 
Shri K. S. Narammiian Directorate General of Civil Aviation, New Delhi 

Shri S. C. Duggal ( Alternate ) 
Shri M. G. Phadnis Bhabha Atomic Research Centre, Bombay 

Shri S. K. Raizada Bharat Heavy Electricals Ltd, Bangalore 

Shri G. S. Solanki (Alternate I ) 

ShriG. P. Varshney ( Alternate II ) 
Shri P. S. Raju Electronics Corporation of India Ltd, Hyderabad 

Shri P. K. Rao Ministry of Defence ( DGI ) 

Shri A. Satyanarayana Indian Telephone Industries Ltd, Bangalore 

ShriS. Badrinarayana (Alternate) 
Shri K. R. Savoor Bharat Electronics Ltd, Bangalore 

Shri G. Soni Department of Electronics, New Delhi 

Shri R. G.J Am, Director General, IS I ( Ex-ojficio Member ) 

Head ( Electronics ) 

Secretary 

Shri A. S. Raw at 

Assistant Director ( Electronics ), IS I 

Panel for Integrated Circuits, LTDC 10 : P6 

Convener 
Dr B. R. Marathe Central Electronics Engineering Research Institute 

( CSIR ), Pilani 

Members 
Dr T. R. Bhat Semiconductors Ltd, Pune 

Shri B. S. Raju ( Alternate ) 
Shri K. L. Chhabra Ministry of Defence (R&D) 

Shri N. H. Godhwani ( Alternate ) 
Dr M. S. Goklaney Department of Electronics, New Delhi 

Shri R. R. Iyer Peico Electronics & Electricals Ltd, Bombay 

Shri G. B. Meemamsi Telecommunication Research Centre ( P & T 

Board ), New Delhi 

Dr G. Gopalakrtshna ( Alternate ) 
Shri C D. Murthy Electronics Corporation of India Ltd, Hyderabad 

Shri V. A. Pethe Bhabha Atomic Research Centre, Bombay 

Shri B. S. Govinda Rao Indian Telephone Industries Ltd, Bangalore 

Shri S. V. Russel ( Alternate ) 
Shri P. K. Rao Ministry of Defence ( DGI ) 



IS : 2032 ( Part XXIV ) - 1980 

Indian Standard 

GRAPHICAL SYMBOLS 
USED IN ELECTROTECHNOLCGY 

PART XXIV BINARY LOGIC ELEMENTS 

0. FOREWORD 

0.1 This Indian Standard ( Part XXIV ) was adopted by the Indian Stan- 
dards Institution on 6 June 1980, after the draft finalized by the Basic 
Standards on Electronics and Telecommunication Sectional Committee in 
consultation with the Semiconductor Devices Sectional Committee had been 
approved by the Electronics and Telecommunication Division Council. 

0.2 The symbols and descriptions in this standard have been prepared with 

a view to electrical applications, but the majority of them may also be 

applied to non-electrical systems (for example, pneumatic, hydraulic or 

mechanical, etc ). 

0.3 In the preparation of this standard assistance has been derived from the 

following: 

a) IEC Publication 117-15 First edition (1972) Recommended graphi- 
cal symbols, Part 15: Binary Logic Elements. International 
Electrotechnical Commission. . 

b) BS 3939 : Section 21 Graphical symbols for electrical power, 
telecommunications and electronics diagrams, Section 21 Binary 
logic elements. British Standards Institution. 

0.4 A series of Indian Standards has been prepared to standardize various 

/>t*nnli«rto1 oiTfi-»t**rt.1 c n t 1 n cc*r\ 1 r* *»f i»r»> T"r\f rtr»V» ri r\\ r\ ct\r TriA lict r\t tVifrCe* ctannirno 

has been given on P 39. 



1. SCOPE 

1.1 This standard ( Part XXIV ) lays down graphical symbols for binary 
logic elements, graphical functional symbols and some drawing rules for 
diagrams of binary devices. 

1.2 This standard does not include the fields of analogue and hybrid 
computation. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall apply. 

2.1 Logic Function — A combinative, storage, delay or sequential function 

*.-.*+— ****** I •*.**■ a *a1nfiAnfiVim V\£fcfvIFa£»rt ClfTrtol 1 « rvil + fo\ t%r\A +ll£k **AF 111 t*l 1*1+ rtlltHllt/f^ 
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2.2 Pure Logic Symbol — The graphical representation in diagrammatic 
form of a logic function. 

2.3 Pure Logic Diagram — A diagram which depicts logic functions, and 
which consists primarily of logic symbols used to depict all logic relation- 
ships as simply as possible, without reference to physical implementation. 

2.4 Logic/Diagram — A diagram that depicts by logic and other symbols of 
distinctive shape and supplementary notations the details of signal flow and 
control, but not necessarily the point-to-point wiring. 

Note — Logic symbols may be used to represent logic functions on circuit diagrams 
wheob pin numbers and symbols for soeket locations, test points and other physical 
elements may be shown. In such cases, suitable annotation of the logic symbols may 
be included to indicate the type of element used for the physical implementation of the 
function. 

2.5 Binary Digital Variable — A variable which may take up either one of 
two discrete values. 

2.6 States of a Digital Variable — The two values of a binary digital 
variable are assigned logic states which may be represented by any two 
arbitrary symbols. It has become usual to use the symbols and 1 for this 
purpose. 

Note — A binary digital variable may be conveniently equated to any physical 
quantity for which two discrete levels can be defined. 

2.6.1 The levels of the physical quantity can be expressed by: 

a) Numbers, representing the measured values of the quantity corres- 
ponding to each level. Since, in practice, each level represents a 
range of values between defined limits, it is customary to allocate 
a representative number to the nominal value of each level. The 
representative numbers for the two nominal value are referred to 
as 'logic levels*. 

b) Symbols, indicating the mutual relationship of the logic levels. 
In particular, H is often used for the level with the more positive 
algebraic value, and L for that with the less positive value. 

c) Any two arbitrary symbols. The relationship between the two 
levels of the physical quantity and the logic states assigned to them 
is arbitrary. Their correspondence may be defined in different 
ways. 

2.7 Binary Digital Element ( Logic Element ) — A binary digital element 
( logic element ) is an element whose input and output quantities represent 
binary digital variables and whose outputs are defined digital functions of 
the inputs. 

2.8 Logic Convention — A binary digital element is a physical entity and the 
functions it performs are established in terms of the logic levels of its 
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inputs and outputs. Before these functions can be defined in terms of 
binary digital variables the relation between the physical input and output 
quantities, and the corresponding variables should be defined. ( 

2.8.1 Positive Logic Convention — In positive logic the H ( high ) level of 
a physical quantity represents the 1 -state of a binary digital variable and 
the L ( low ) level the 0-state. 

2.8.2 Negative Logic Convention — In negative logic the H ( high ) level 
of a physical quantity represents the 0-state of a binary digital variable and 
the L ( low ) level the 1 -state. 



3. COMPOSITION OF THE SYMBOLS AND RULES FOR THEIR 

USE 

3.1 The following rules are applicable to all the symbols in this standard. 

3.1.1 Composition of the Symbols for Digital Elements — A symbol 
comprises: 

a) An outline. 

b) A qualifying symbol denoting the function. 

Note — This is a symbol which specifics the required logic operation. 
In certain cases this symbol is replaced or completed by numerical values 
necessary to define the function of the element. This symbol and/or these 
numerical values are drawn in the interior of the outline. For an example of 
application, see 3.3. 

c) Indicators for inputs and outputs. 

Note — These indicators relate to each of the inputs and outputs against 
which they appear. They shall be placed as defined in 4. 

3.2 Logic Element 



General Symbol 



or 



Note — The length-width ratio of the rectangle is arbitrary. 

3.3 Position of the Qualifying Symbol for the Function 



3.3.1 The qualifying symbol for the function is 
placed either in the top centre of the outline or in 
its centre. 



X 


or 


X 
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3.3.2 Additional information, for example, type, function or location of 
the element, may be written inside the outline of the symbol below or 
following the qualifying symbol. 

3.4 Combination of Symbols 

3.4.1 To reduce the space required on the diagram, separate symbols for 
basic operations may be joined together but the following rules shall be 
observed if there is only one direction of information flow within the 
combination of elements. 



3.4.2 There is no logic connection when the line common 
to two symbols is in the direction of information flow. 






3.4.3 There is a single logic connection, without logic 
negation, when the line common to two symbols is 
perpendicular to the direction of information flow. 



3.5 Arrays of Elements — In an array of elements having the same qualify- 
ing symbol it is sufficient to show the qualifying symbol in only one of the 
elements, preferably in the first or last. 

Example: 



is equivalent to 



x — 
x -— 
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3.6 Direction of Information Flow — In principle, the direction of informa- 
tion flow should be from left to right and from top to bottom. 

If this is not possible and the direction of information flow is not 
obvious then lines carrying information may be marked with 

an arrow-head which shall not be placed adjacent to the logic <] 

symbol. 

4. INPUTS AND OUTPUTS 

4.1 General — The input and output connections to the symbol are prefer- 
ably placed on opposite sides of the symbol. Inputs and outputs shall 
never be placed on the same side of the symbol. 



Inputs 



Outputs 



Note — A logic symbol may have any number of inputs and oufrJTrts provided that 
the symbol definition requirements are met. 

4.2 Polarity 

4.2.1 Introduction — Consider, for example, a circuit whose output (F) 
is a function of two variables (A, B), and whose output and input levels 
are capable of assuming only +2V and — 3V. Assume that the circuit 
behaves according to the following table of combinations: 



Inputs 


Outputs 


A 


B 


F 


-3V 
~3V 

+ 2V 
+2V 


-3V 
+ 2V 
-3V 
+ 2V 


-3V 
-3V 
-3V 
+ 2V 



The function perfomed by an element which behaves according to the 
above table of combinations will depend on the choice of logic convention 
applied at its inputs and outputs as explained in 4.2.2, 4.2.3, ai\d 4.2.4. 

4.2.2 Positive Logic 

4.2.2.1 In positive logic, the — 3 V ( less positive ) level is the 0-state 
arid -I-2V ( more positive) is the 1-state. 
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4.2.2.2 Substitution of the logic states for the voltage levels results in 
the following table: 



Inputs 


Outputs 


A 


B 


F 






















1 





1 
1 








1 




1 



4.2.2.3 This is the table of combinations for an AND function. 
Therefore, the circuit is said to perform the AND operation. 

4.2.3 Negative Logic 

4.2.3.1 In negative logic, the — 3V (more negative) level is the 
1 -state and -f-2V ( less negative ) is \he 0-state. 

4.2.3.2 Substitution of the logic states for the voltage results in the 
following table: 



Inputs 


Outputs 










\ 


A 






B 


F 


1 






1 


1 


1 









1 









1 


1 
















4.2.3.3 This is the table of combinations for the OR function. There- 
fore, the circuit is said to perform the OR operation. 

Incite 1 — The voltage levels used in the above tabic of combinations and truth 
tables are examples only. Absolute potentials may be positive or negative and the 
criterion determining the logic polarity is as follows : 

a) The polarity is positive if the 1 -state is represented by a more positive potential than 

the 0-state. 

b) The polority is negative if the 1 -state is represented by a less positive potential 
than the 0-state. 



Note 2 — 'a more positive level' is also understood as ' less negative level* and 
vice-versa. 
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4.2.4 Duality • 

4.2.4.1 As shown by 4.2.2 and 4.2.3 above, a single circuit can perform 
either the AND operation or the OR operation. This duality has been 
employed in numerous single-device systems. 

4.2.4.2 Given a n h v sical device characterized b v a table of combi- 
nations, the logic function performed by the device is determined by the 
specified choice of the 1 -state at its inputs and outputs. 

4.2.4.3 Each choice of the 1 -state at each input and each output of a 
logic circuit shall be specified on the logic diagram in a manner which 
correctly represents the logic function designed by the logic designer. 

4.2.4.4 This can be done in either of the following ways: 

a) The logic diagram includes a statement as to whether positive or 
negative logic is used. In this case the polarity indicator shall not 
be used, the negation indicator is used where necessary. 

b) At each input and each output of each logic element on the 
diagram, the choice of the less positive level as the 1-state is 
specified by means of the polarity indicator shown below. The 
absence of the polarity indicator then indicates that the 1-state is 
the more positive leveli In this case the negation indicator snail 
not be used. 

4.2.5 Polarity Indicator 

4.2.5.1 The 1-state is the less positive level, that is, negative logic is 
in force at this point. 

I 1 

inpui r-w uuipui pa*,. ■ 

(a) (b) 

4.3 Negation — The state of the logic variable at an input or output is 
reversed if the logic negation indicator is applied. 



Logic negation indicator. Input 



uutput 



Note — If desired the connection line may be drawn through the circle. 

4.4 Static and Dynamic Inputs 

4.4.1 Static Input — A static input is one such that the 1-state is defined 
as the presence of ,a particular logic level, and the 0-state as the presence 
of the other logic level. 



Static input 
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4.4.2 Dynamic Input 

4.4.2.1 A dynamic input is one such that the 1-state is denned as the 
transition from a particular logic level to the other logic level, and not by 
the presence of one of these logic levels. 

4.4.2.2 Dynamic input for which the dynamic 1-state is defined by the 
transition from the static 0-state to the static 1-state, is as indicated below: 



4.4.2.3 Dynamic input for which the dynamic 1-state is defined by the 
transition from the static 1-state to the static 0-state, is as indicated below: 




4.5 Inhibiting and Negated Inhibiting Inputs 

4.5.1 Inhibiting Input — An inhibiting input of a digital element standing 
at its defined 1-state prevents the output variable of that element 
from standing at its defined 1-state ( or its 0-state if the output 
is negated ) whatever the value of the other input variable; when 
the inhibiting input stands at its 0-state the qualifying symbol of 
the element .applies to those inputs which are neither inhibiting 
inputs nor negated inhibiting inputs. 






4.5.2 Negated Inhibiting Input — A negated inhibiting input of a digital 
element standing at its 0-state prevents the output variable of that element 
from standing at its defined 1-state ( or its 0-state if the output is negated ), 
whatever the value of the other input variable; when the negated 
inhibiting input stands at its defined 1-state the qualifying symbol 
of the element applies to those inputs which are neither inhibiting 
inputs nor negated inhibiting inputs. 

4.6 Other Inputs and Outputs 
4.6.1 Line not carrying logic information. 



H- 



a) Input which does not carry any logic information. 



b) Output which does not carry any logic information. 



— H-J 



Note — Theie lymboli may bs replaced by any indicator which doei not convey 
any logic information. 

10 
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4.6.2 Extension — An extender element serves to extend the number of 
inputs of a logic element having extension facility. 

The levels appearing on the extension connections are normally 
different from those appearing on connections between logic elements on 
the diagram. 



a) Extension input. 



b) Extension output. 



Note — Designation of the output may be omitted if no ambiguity arises. 

Example: 

Explanatory diagram 



Extended Nand 



C 




Note — The qualifying symbol '&' is put in both basic symbols. 

4.6.3 Two or More Lines Carrying the Same Bit of Information — When it 
is required to show an input by means of several distinct lines which are 
related such that if one of the inputs changes, the others invariably change 
their states, these lines may be represented grouped by this symbol. 

Symbol for the grouping of lines carrying the same bit of 
information: 



Example: 



a) 



K 3 



,-J U~L__J L. 



J~~l_r 



II 
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b) Element with two inputs, one of which consists of 
two lines carrying the same bit of information. 



c) Element with two inputs, each consisting of two — c J 
lines carrying the same bit of information. 



5. COMBINATIVE ELEMENTS 

5.1 General — The basic rule for the application of the qualifying symbol 
denoting the function of the element is as follows: 

The qualifying symbol for the element is a symbol generally indicating 
the number of inputs which shall necessarily take the defined 1 -state to cause 
the output to take on its defined 1 -state, provided the output is not 
negated. 

This section gives the most currently used logic elements and shows 
also how to apply this rule. Subject to this rule any other symbols may be 
developed. 

5.2 Elementary Combinative Elements 



5.2.1 A ND — The output will stand at its defined 1 -state if, 
and only if, all of the inputs stand at their defined 1 -states. 



5.2.2 OR — The output will stand at its defined 1-state if, 
and only if, one or more of its inputs stand at their defined — 
1 -states. 



£i 



Note — '^ 1* may be replaced by *1* if no ambiguity arises. 

5.2.3 NOT, NEGATER — The output will stand at its 

0-state if, and only if, the input stands at its defined 1-state. 



53 Complex Combinative Elements 

5.3.1 Logic Threshold — The output will stand at its defined 1-state 

12 
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if and only if, the number of inputs which stand at their 
defined 1 -states reaches or exceeds the number (m) specified 
in the qualifying symbol. 

Note 1 — m shall always be smaller than the number (n) of inputs. 
Note 2 — ^m may be replaced by m if no ambiguity exists. 

5.3.2 Majority — The output will stand at its defined 
1-state if and only if, the majority of the inputs stand at 
their defined 1- states. 



am 



>n/2 



5.3.3 m and Only m — The output will stand at its - 

defined 1-state if and only if, m and only m of its n inputs 

stand at their defined 1 -states. 



:m 



Note — m shall always be smaller than the number (n) of inputs. 

5.3.4 Exclusive OR — The output will stand at its defined — 
1-state if one, and only one of the inputs stands at its 
defined 1-state. 




5.3.5 Addition Modulo 2 (Odd Element) — The output will - 

stand at its defined 1-state if and only if, an odd number 

( 1, 3, 5, etc) of inputs stand at their defined 1-states. 



2k*i 



5.3.6 Addition Modulo 2 (Even* Element) — The output — — 
will stand at its defined 1-state if and only if, an even num- 
ber ( 0, 2, 4, etc ) of inputs stand at their defined 1-states. 




5.3.7 Logic Identity — The output will stand at its de- 
fined 1-state if and only if, all of the inputs stand ~ 
at their defined 1-states or if none of the inputs stand — 
at their defined 1-states. 



5.4 Other Combinative Elements — A distributed connection is a connection 
of outputs of a certain number of elements that are joined together to 
achieve the effect of an AND/OR operation without the use of an explicit 
element. 



13 
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5.4.1 Distributed AND Connection (wired 
AND) 



5.4.2 Distributed OR Connection ( wired 
OR) 



<> 



<* 



2i 



or 



or 



&o 



si 




5.4.3 Combination of Several Distributed OR Connections 
Notes concerning symbol numbers 5.4.1, 5.4.2 and 5.4.3. 

Note 1 — The lines need not be extended into the diamond. 

Note 2 — The qualifying symbol for OR or AND may be repeated at the output of 
preceding symbols, and other places where applicable. 

Note 3 — The indication of the distributed ( wired ) connection at the symbol may 
be assumed to be that of an OR if no qualifying symbol is shown. 

Note 4 — The symbol ( > 1' may be replaced by 'V or omitted if no ambiguity exists. 



5.5 Examples of the use of Combinative Elements 

5.5.1 And with Negated Output (NAND) — The output 
will stand at its -state, if all the inputs stand at their 
defined 1- states. 



5.5.2 AND with Polarity Indicators at the Inputs — The 
output will stand at its more positive level if and only if, 
all the inputs stand at their less positive level. ( The defined 
1-statc of the inputs is the less positive level. ) 

5.5.3 OR with Negated Output ( NOR ) — The output will 
stand at its 0-state if, and only if, at least one input stands 
at its defined 1- state. 



k 

& 
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5.5.4 NOR with One Negated Input 



5.5.5 OR with Inhibiting Input 



This is an abbreviated form of 



>i 



>i 



5.5.6 OR With Negated Inhibiting Input -~- — 

-Or 



5.5.7 Three OR's independent of each other 
but connected to an AND. 






6. DEPENDENCY NOTATION 
6.1 Explanation 

6.1.1 The dependency notation is a means for obtaining simplified symbols 
for complex elements by denoting the relationship between inputs, outputs 
or inputs and outputs, without actually showing all the elements and inter- 
connections involved. Apart from its use in complex elements, the 
dependency notation should not bo used to replace the symbols for 
combinative elements. 



15 
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6.1.2 The information provided by dependency notation supplements that 
provided by the qualifying symbols for an element's function, 

6.1.3 In the convention for the dependency notation use shall be made of 
the terms 'affecting' and 'affected'. In the case that it is not evident which 
inputs or outputs shall be considered as being the affecting or the affected 
ones the choice may be made in any convenient way. 

6.1.4 Because of the existence of feedback in some complex elements, 
outputs sometimes have an effect on inputs and other outputs. For the 
sake of simplicity the following text refers to 'affecting inputs' only but it 
should be understood that the recommended notation applies to affecting 
outputs also. In this case the action of an affecting output is that obtained 
before the application of a negation or polarity indicator. 

6.2 Convention — The dependency notation is accomplished by: 

a) Labelling the input affecting other inputs or outputs with a 
particular symbol denoting the relationship involved followed by an 
identifying number; 

b) Labelling each input or output affected by that affecting input with 
that same number. 

c) Additional inputs or outputs having the same number with the bar 
over it are affected by the negated state of that affecting input 
( see 6.4.5 ). 

Note 1 — Where the affected input or output already has a label, denoting its 
function, this label will be prefixed by that number. 

Note 2 — Two affecting inputs labelled with different symbols shall not have the 
same numerical suffix. 

Note 3 — If an input or output is affected by more than one affecting input, then 
the identifying numbers of each of the affecting inputs shall appear in the label of the 
affected ones, separated by commas. 

Note 4 — The left-to-right order of these identifying numbers is the same as the 
sequence of the affeting relationships. 

Note 5 — If the labels denoting the functions of affected inputs or outputs are 
elsewhere defined to be numbers, then the identifying numbers to be associated with 
both affecting inputs and affected inputs or outputs shall be replaced by another 
character selected to avoid ambiguity. 

Note 6 — An affecting input has only an effect on the corresponding affected inputs 
and outputs of the element. 

6.3 AND- and O^-Dependency 

6.3.1 AND-Dependency — The symbol denoting an AND-relationship 
between the affecting and affected inputs or outputs (an AND-dependency) 
is the letter G. 

16 
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If two affecting inputs marked G have different identifying numbers, 
they stand in no relation to each other. 

If, and only if, they have the same identifying number, they stand in 
an AND-relation to each other. 

6.3.2 OR-Dependency — The symbol denoting an OR-relationship between 
the effecting and affected inputs or outputs (an OR-depe*ndency) is the 
letter V. 

If two affecting inputs marked V have different identifying numbers, 
they stand in no relation to each other. 

If, and only if, they have the same identifying number, they stand in 
OR-relation to each other. 

6.4 Illustrations of the Concept 

Symbol Description Explanatory Diagram 

ii i > 



6.4.1 



6.4.2 



i 
i — Is, 

i '■!! " I \ 



I 

I- 



I 



i l 

i — i gJ — I 



I . 



Input affecting 
another input 
(AND-relation). 



33 



i 
t 
i 
L., 



I 
I 

1 

.-J 



"1 



Output affecting 
an input (AND- 
relation). 



I J 



Note — If the symbol represents an arrangement of combinative elements, this 
method should not be used to depict sequential behaviour. 



6.4.3 



1 — I 1 I 



I 



Input affecting 
b an input ( OR- 
relation ). 
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Symbol 



6.4.4 



v i| — '* 
i| — t 



I 



Description 



Output affecting 
another output 
(OR-relation). 



Explanatory Diagram 
I 1 






I I 



6.4.5 



G I 

i: h 



t 

i 

i i 
i i 



Use of negation Q 
in dependency t> 

notation. c 

d 
e 




I- 



I I 



in 8.6. 



Further examples of the use of dependency notation will be found 



8.11.2. 



For some specific applications, see 8.3.15 and examples 8,10.3 and 



7. DELAY ELEMENTS 

7.1 Explanation — An element in which each transition at the input causes 
one, and only one, delayed transition at the output. 

7.2 Delay Element 



General symbol 



7.3 Delay Element with Delay Times Specified — The transition from the 
-state to the defined 1-state at the output occurs after 
a delay of t> with reference to the same transition at the 

input. The transition from the defined 1-state to the 

0-state at the output occurs after a delay of f 2 with 
reference to the same transition at the input. 
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Example in positive logic where t x > / 2 : 



INPUT 0- 



OUTPUT ■ 



t, 



Note — t t and t t may be replaced by the actual delays, expressed in seconds, word 
units, or digit units and may be placed inside or outside the outline. If the two delays 
are equal, it is sufficient to insert one value only. 

Unless otherwise stated the time ( if quoted ) are assumed to be 
nominal. 



7.4 Variable Delay Element 



7.5 Examples of Use of Delay Elements 

7.5.1 The delay pertaining to the output transition 
from the 0-state to the defined 1 -state is specified (25ns). 



7.5.2 The delay pertaining to the output transition 
from the defined 1-state to the Q-state is specified (30 ns). 



7.5.3 The transition from the 0-state to the defined 
1-state is not delayed, and the transition from the defined 
1-state to the 0-state is delayed by 35 ns. 



+ 



25 ns 

h— 



30nt 

— -t 



35 ns 

—I 



7.5.4 The transition from the 0-state to the defined 
1-state is delayed by 25 ns, and the transition from the 
defined 1-state is delayed by 30 ns. 



25ns 30ns 



7.5.5 Both transitions are delayed by 35 ns. 



35ns 

i i 
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7.5.6 Tapped delay element. 



5ns 



r' 



* 10ns or 

15ns — i- 



i^2h 



t7 



H^_ 



=t 



5ns 



"h 



8. SEQUENTIAL ELEMENTS 
8.1 Bistable Elements 

8.1.1 A bistable element is a binary sequential logic element with two 
stable states. 



8.1.2 General Symbol — See also 8.5. 



Note 1 — The information flows parallel to the broken line. This line need not be 
placed across the centre of the rectangle. 

Note 2 — Outputs of the same type are placed at the same part of the symbol. 

Note 3 — Two outputs, or groups of outputs, placed at opposite sides of the broken 
line are complementary. 

8.1.3 Rule — If an input takes on its defined 1-state, the output placed at 
the same part of the symbol will take on its defined 1-state. 

8.2 Inputs to Bistable Elements 

8.2.1 Convention 

a) All lines representing inputs may touch the symbol of the bistable 
element at any suitable place of the relevant part of the symbol. 

b) The types of inputs shall be symbolized by a letter or figure or a 
group of letters or figures. 

c) An input line function letter may be associated with another 
letter or number to indicate that die input is further dependent 
for its action on another Input ( dependency notation, 6.1 to 63). 
This second input shall generally be labelled G or C and may be 
related to the first input by a letter or number. 

d) Several inputs of the same type can be combinedby an appropriate 
symbol such as AND, OR in order to act on a bistable. 

Note If this operation is OR, it is unnecessary to show a symbol or to use 

dependency notation. 
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8.3 Examples of Inputs 

8.3.1 Forcing Static R Input — When the R input takes 
on its defined 1- state, it imposes the 1- state on the output 
placed at the same part of the symbol. This is denned as the 
0-state of the bistable element. The return of the input to 
its Q- state produces no action. 

8.3.2 Preparatory Static R Input ( subordinate to a com- 
mand input X) 



8.3.3 Forcing Static S Input — When the S input takes on 
its defined 1-state, it imposes the 1 -state on the bistable ele- 
ment. The return of the input to its 0-state produces no 
action. 



8.3.4 Preparatory Static S Input ( subordinate to the 
command input X ) 



8.3.5 T Input — Each time the T input takes on its defined 
1-state, it produces change-over (complementing action) of 
the bistable element. The return of the T input to the 0-state 
produces no action. 

8.3.6 D Input — This is an input of which the action is 
subordinate to a command input AT, and of which the two 
possible states are reproduced and stored by the bistable 
element 

83.7 / Input — Forcing input analogous to the S input, 
but for which the combination J.K = 1 is defined, and causes 
the bistable element to change to the complementary state. 



8.3.8 K Input -— Forcing input analogous to the R input, 
but for which the combination J.K— 1 is defined, and causes 
the bistable element to change to the complementary state. 



83.9 Preparatory J Input ( subordinate to the command 
of input JO 
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8.3.10 Preparatory K Input ( subordinate to the command 
of input X) 



8.3.11 Holding Input for the 0-state — The H° input main- 
tains an existing 0-state of the bistable element. It has no 
influence on the 1 -state of the bistable element. 



8.3.12 Holding Input for the 1-state — The H 1 input main- 
tains an existing 1-state of the bistable element. It has no 
influence on the 0-state of the bistable element. 



«i 



Note — In symbols, 8.3.2, 8.3.4, 8.3.8, 8.3.11 and 8.3.12 the X shall be replaced by 
the letters or figures required by dependency notation. 

8.3.13 C Input and Control Dependency 

a) The control-dependency denoted by the letter C, is used for squen- 
tial elements in the case where more than a simple AND-depen- 
dency is implied. It is an extension of dependency notation 
( see 6 ). 

b) If a C-input stands at its defined 1-state, then the inputs affected by 
this C-input have their normally defined effect on the function of 
the element, provided that no other inputs have an overriding and 
contradicting effect. 

c) If a C-input stands at its 0-state, the inputs affected by this C-input 
have no effect on the function of the element and the outputs of 
the element remain at their existing states, provided that no other 
inputs have an overriding and contradicting effect. 

d) If two C-inputs have different identifying numbers, they stand in no 
relation to each other. 

e) If, and only if, they have the same identifying number, they stand 
in an OR-relation to each other. 

8.4 Examples of Bistable Elements 

8.4.1 RS Bistable Element — If the two inputs take on different states or 
if both inputs take on their 0-states, the outputs stand at complementary 
states. If the two inputs take on different states, the output opposite the 
input which stands at its defined 1-state takes on its defined 1-state. If 
thereafter both inputs take on their states, the out- 
puts remain at » their previous states. In the case - 
when both inputs stand at their defined 1 -states, and 
thereafter both inputs take on their 0-states simul- - 
taneously, the behaviour of the element is undefined. 
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8.4 J JK Bistable Element — The outputs always stand at complementary 
states. If one of the inputs takes on its denned dynamic 1 -state, the output 
shown on the same part of the symbols take on its 
defined 1-state. If both inputs take on their denned 
dynamic 1-states simultaneously, the outputs are com- 
plemented. If both inputs take on their 0-states, the 
outputs remain at their previous states. 

8.4.3 T-Bistable Element {Binary Divider, Comple- 
menting Element ) — If the input takes on its defined 
dynamic 1-state, the states on the outputs are comple- 
mented. If the input takes on its Q-state, the outputs 
remain at their previous states. 

8.4.4 RS bistable element with 
two JR inputs joined by an OR 
and two S inputs joined by an 
OR. 



8.4.5 RS bistable element with five 5 inputs joined by 
an OR. 



8.5 Deletion of the Brojten Line in the Symbol for Bistable Element 

8.5.1 To obtain a simpler representation, especially in memory arrays, 
and to obtain more space for additional text inside the symbol, the broken 
line in the symbol for a bistable element may be omitted if no ambiguity 
can arise. 

In such a case all outputs shall be shown by means of a negation or 
polarity indicator in the logic state or level which they will take on when 
the bistable element is in its defined 1-state (set state). 

8.5.2 Examples: 





— p 

— s 

— "r"~""* * 



a) 



b) 




may be shown as: 



may be shown as: 



R >- 

ft 



Note — Use of both forms ( with and without broken lines ) on one diagram is not 
recommended. 
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8.6 Examples of Bistable Elements Illustrating the Use of Dependency 
Notation 



Symbol 



8.6.1 b — 



Description Explanatory Diagram 



Input affecting two EL 
other inputs. 



Note — In this case, use of the label G in place of the label O is equally valid, 
-d 




t 


s 

* 




& 



8.6.2 




8.6.3 



a |ci 



b — \zm 

c \<ji 



8.6.4 



• J I3» 



2D 




D bistable element 











& 


s 


"T 








& 


R 


Lc 







J~L 



n— i 



Input '£' is first affec- b ~~fTT]~~ 
ted by input ( c' and ?j ' — * 
then by input i a\ "C 

■C 



Input i b > affects input c 
'c' and is itself affec 
ted by input i a\ 



D- 
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Description Explanatory Diagram 



8.6.5 




Use of negation in 
dependency notation. 



a— — 






2S 


b 

c 

d — 


& 


l 


ID 

CI 

C2 
2R 











8.6.6 Input Having More Than One Function — To 
aid in the representation of an input which has 
several labelled functional effects, the following form 
of abbreviation may be used: 



-i: 








3CI/3C2 






G3 






h 


r 




10 






2D 


i 


: 


ID 


-i 


— 
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,c, 




4C2 




G3 




6* 




i 


r 


ID 
2D 


n 


10 
20 


i 



8.6.6.1 Example of application: 



8.6.7 Cross-Connected Switch — The cross-connected switch, general 

symbol. 



Representation of the control of the switch requires — r 
a particular application of dependency notation (see J 
example ). _jl 



8.6.7.1 Example — Cross-connected switching arrangement. 



If in a cross-connected switch a multiple gating 
input, having two CMabels separated by a '/*, stands 
at its defined 1-slate, the input labelled by the first 

numeral is connected to the output labelled by the c- — n xx ti \ 

second numeral. More than one connection path * — 2 * ■ — j 

may be operated simultaneously. q— It 3I k 

■l 





25 



IS : 2032 ( Part XXIV ) - 1980 



F.xnlanatnrv rUnorrarrv 




Note — If two or more data inputs are connected to one output, then they stand in 
an OR-rclation. Otherwise there is no relation between the several data inputs. 

8.7 Logic Symbols Inside Other Logic Symbols ( Embedded Symbols ) 

8.7.1 Any logic symbol, including the various distributed (wired) 
connections, may be placed inside another logic symbol if the relationship 
between the two, as established either by position or by internal connection 
lines, may be unambiguously interpreted. 

8.8 Examples: 



8.8.1 



& s 

— — R 





is functionally equivalent 
to: 



8.8.2 




is functionally equivalent 
to: 
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8,9 Representation of the Postponement of the Change of State of the Output 

8.9.1 When the change of state of an output is postponed until the input 
signal which initiates the change returns to its initial state, this effect may 
be shown by labelling the output line with the symbol of 8.9.3. 

8.9.2 Where this symbol is shown without prefix it may be assumed to 
relate by convention to the C inputs only if the effect is refated to other 
types of inputs ( such as S, R, G, etc) then the labels of all applicable inputs 



int*lfiAinn +Vu» /^ IniMite \ ckall ka cVinnzn ir» full <1C 

lUVlUUlUg UJf \~* 1UI/UW I tflJttlJ, LSV WIAWTTIA M*M J.UU l*U 



r»r*»fiv in ihi<i svmhnl. 
*"~ 



8.9.3 Postponed Output Symbol— Output of which 
the change of state is postponed until the input signal 
which initiates the change returns to its initial state. 

Note — Care should be taken that this symbol is a right angle, to avoid confusion 
with other symbols, for example, the number '7*. 

8.10 Examples — If there are no other inputs with an overriding effect, the 
transition at the output only takes place when the input changes: 



8.10.1 In a system using 
the negation indicator 



( from 1 to ) 



/ C f\ A _ 1 \ 



f from more positive 1 

I In laco n/ici + lira r 



8.10.2 In a system using 
the oolaritv indicator 



I 11/ IbiJi] ly 



V/SlllfV 



/ from less positive "1 
\ to more positive J 



8.10.3 A master-slave combination of two bistable 
elements. 

a) The two symbols shown are equivalent. 

b) When input Stakes on its defined 1-state, the 
outputs g and h take on their defined 1 -states 

n-nA +Ua. niitnn^ s> n*%A f+nlra nn tltaif (\ n+nfap 

aiiu lj.iv/ uuipuio t auu^ iaiLu v/u ixxi/ix u-siaikti. 

As long as input d stands at ifs 0-state, the 
function of the element is determined by the 
other inputs. 





( 

t 


1 


1 1 

1 -1 1 


i i 


i 1 

i i 
• i 

-O -I! 

t •! 


L- I 


i i 


i i 

— ! i| — 

1 t 
1 1 


r 1 


■J V— 


1 • 

i i 




1S 


- — e 




CI -| 


— f 




1R "1 


^—a 




•» 


D— h 



IS : 2032 ( Part XXIV ) - 1980 



c) When input b stands at its defined 

1 -state, outputs / and g retain their 
previous states and outputs e and ; 
h act as those of an RS bistable 
element ( see symbol 8.4.1 ) under ' 
the control inputs a and c. 

d) When input b retains to its 0-state, 
the outputs e and h retain their , 
present states, outputs / and g 
assume the states of outputs e and 
h respectively. 

8.11 Monostable Element — This is a binary sequential element with one, 
and only one, stable state. 

8.11.1 Monostable Element, Single Shot — The output 
will change to its defined 1 -state only when the input 
changes to its defined 1-state. The output will remain — 
in its defined 1-state for a period of time which is 
characteristic of the particular de\ice, independent of 
the duration of the input variable. 





INPUT 



_.„r 



OUTPUT 0- 



8.11.2 Examples: 

a) Delayed monostable element, delayed single 
Shot. 



t— H •«• 



INPUT 1- - 



OUTPUT 0- 



M 



1_ 



b) Monostable element, single shot, having an a «_- 
OR-grated output, shown with dependency |_ 
notation. 
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Explanatory diagram 



8.12 Astable Element — This is a binary sequential element with no stable 
state. 





i_ru 










>i 
























General symbol: 



8.13 Controlled Astable Element 



Explanatory diagram: 



Note — In these symbols the G is the qualifying symbol for generator. If the wave- 
form is evident these symbols may be shown without the waveform symbol r~| n 

9. SYMBOLS FOR COMPLEX FUNCTIONS 

9.1 Common Control Block 

9.1.1 In an array of related elements it often occurs that some inputs are 
individual to one element and other inputs are common to all or some of 
the elements. 

9.1.2 In order to reduce the space required on a diagram, to reduce, line 
congestion and to obtain a clearer representation, the inputs which are 
common to all elements of the array need not be drawn connected to all 
individual elements, but only to a special symbol placed at one end of the 
array. This symbol is called the Common Control Block. 



9.1.3 Common Control Block 



r»--j 
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Common Control All common input lines 
Block should be connected to 

this part 



Array of related 
elements 



The individual lines of 
particular elements are 
connected to this part 



h r 


■ 


i i 



or 





4 r 




1 

1 




■ i 














1 

1 
1 

II 




i 


i 





Note 1 — The right hand representation may be used in those cases where the 
output-input interconnections between elements of the array should be shown. 

Note 2 — An input which is common to all elements shall be labelled at common 
control block in the same manner as it would have been in the individual element. 

Note 3 — In some arrays, often those to which the common control block is 
applied, there exists two directions of information flow within the combination of 
elements. Hence the general rule of 3.4 does not apply. 



9.2 Example of the Use of the Common Control Block 
array of gated D bistable elements. 



Register with an 



Symbol 





G1 
62 






C3 
R 
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„ „_ 


1,30 
2.30 




t,3D 




— — 


2,30 






1,30 
2,30 


'~ " — 


1,3D 
2.3D 



Q U3D 



Explanatory Diagram 



a — 
b— , 
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9.3 Shift Registers and Counters 

9.3.1 Shifting and Counting Inputs 

9.3.1.1 Shifting input — Each time this input takes on its 
defined 1-state, the information contained in the register will 
be shifted m positions from right left to right or from top to 
bottom. 



9.3A22Shifting input — Each time this input takes on its 
defined 1-state, the information contained in the register will 
be shifted m positions from right to left or from bottom to top 



9.3.1.3 Counting input — Each time this input takes on 
defined 1-state, the contents of the counter are increased 
units. 



-E 

. _T" 

1 — U— m 

>n its I 

bym — I *m 

its 

by — -\ -m 



9.3.1.4 Counting input — Each time this input takes on i 
defined 1-state, the contents of the counter are decreased ' 
m units. 



Note — *m* shall be replaced by the relevant value. If m ■■ 1, '1' may be omitted. 
9.4 Illustrations of the Concept 



9.4.1 Four state shift register shifting one position from 
top to bottom each time the shifting input takes on its 
defined 1-state. 



— 


h r 




s 

R 















31 



IS : 2032 ( Part XXIV ) - 1980 



o 



9.4.2 Four stage counter the contents of which are 
increased by 3 units each time the counting input takes 
on its defined 1-state. 



1 n 



Note 1 — In a counter the counting code may be shown in any convenient way, 
such that it does not interfere with other notations. If the code is not indicated, the 
counter is assumed to be a binary counter. 

Note 2 — It is recommended that the section next to the common control block is 
the lowest order section. 



Cv 



a 

d — R 



9.4.3 Bidirectional Shift Register — Input V provokes 
shift action from top to bottom, input ( b' from bottom — 

to top and input V controls the parallel action. Input 

'd* is the common reset. 



10 



3D 



2D 



3D 



CIC2 ~| 



3D C1C2 "1 



3D C1C2H 



CIC2 "1 



9.4.4 Four stage bidirectional counter with parallel 
loading and common reset. 
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10. ASTABLE ELEMENTS 



10.1 Synchronously Controlled As table Elements 

10.1,1 Synchronously Starting Astabk Element — The output starts with 
a complete pulse when the input takes on its defined 1 -state. 




OUTPUT 



' J 

O 1 

:_h_ri_nr::: 



10.1.2 Astable Element Synchronously Stopping After Completing the Last 
Pulse — When the input returns to its 0-state, the output completes its final 
pulse and then remains at its 0-state. 

i — . 




INPUT 



OUTPUT 



:„_ _n_n_rL 

10.1.3 Synchronously Starting and Stopping Astable Element 

:j 




INPUT 0. 



OUTPUT 



IJT-TLTLrt- 



Note — In the symbols 10.1.1, 10.1.2 and 10.1.3 the G is the qualifying symbol for 
generator. If the waveform is evident, these symbols may be shown without the 

waveform symbol |~| r-i 



11. COMMON OUTPUT ELEMENT 

11,1 Explanation — In an array of related elements it often occurs 
that some outputs are individual to one element, and other outputs ( called 
common outputs ) depend on more than one element. Common outputs 
are represented as outputs of separate element symbols called common 
output elements. 

The inputs of a common output element are considered to be: 

a) all non-negated outputs of the array, and 

b) any inputs explicitly shown or indicated by dependency notation. 

Note — A particular common output element may be such that the common 
output depends only on a portion of the non-negated outputs of the array. 
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The symbols of common output elements may be placed at one end 
of the array, separated from the array by two or more short strokes, as 
shown in 11.1.1. 



j SYMBOL J 
I I 



11.1.1 Two Common Output Elements Attached to an Array 



If a common control block is used, all common output elements 
should be placed: 

a) either inside the common control block, and 

b) or at the end of the array opposite the common control block. 

11.1.2 Examples 

11.1.2.1 Example of an odd parity generator using a common output 
element 

Explanatory Diagram 
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11.1.2.2 Serial in {parallel out shift register with 
common output for the empty condition 
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11.1.2.3 Bidirectional counter with common outputs 
for carry and borrow 
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12. ADDRESS-DEPENDENCY 

12.1 Explanation — Address- dependency is used to obtain a clear represen- 
tation of those elements, particularly memories, which use address control 
inputs to select specified sections of a multi-dimensional array. The pur- 
pose of address-dependency is to allow a symbolic presentation of only a 
single general case of the sections of the array, rather than requiring a 
symbolic presentation of the entire array. 

The symbol denoting address-dependency is the letter A. 

Address-dependency allows the symbol on the left to depict the 
drawing on the right, which appears here only to illustrate the division 
into sections ( see Figure below). 
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A stands for the complete group of identifying numbers. Hence the 
general rule for uniqueness of identifying numbers of dependency notation 
does not affect the assignment of address numbers. 

If an /4-input affecting a particular section of an array stands at its 
defined 1- state, then for that section: 

a) all inputs affected by this ,4-input have their normally defined 
effect on the function of the element, and 

b) all outputs affected by this ,4-input are enabled, providing that 
no other inputs have an overriding and contradicting effect. 

If several sections are simultaneously selected by A -inputs standing 
at their defined 1-states, then the corresponding outputs of the selected 
sections stand in an OR-relation to each other. 

If an ^-input affecting a particular section of any array stands at its 
0-state, then for that section: 

a) all inputs affected by this ^4-input have no effect on the function 
of the element, and 

b) all outputs affected by this A -input stand at their 0-state. 

The inhibiting effect of an A -input standing at its 0-state takes 
precedence over the effect of any CONTROL-dependency ( denoted by C), 
AND-dependency ( denoted by G ) or OR-dependency ( denoted by V). 

If there are several sets of address inputs for the purpose of independ- 
ent and possibly simultaneous access to sections of the array, then the 

letter denoting ADDRESS-dependency is \A, 2A f instead of A (see 

for example Symbol under 12.2.3 ). 



12.2 Examples 



Symbol 



12.2.1 3 Address-4 bit memory (symbol for 
a device with 3 sections) 



_ 


A0 
A1 
A2 
C3 

n 


r 




A,3D 


A 


— 


A, 30 


A 




A,3D 


A 




A,3D 


A 
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12.2.2 256 Address-4 bit memory ( symbol 
for a device with 256 sections ) 

Note — The method of indicating the decoded 
address inputs in the example may also be used for 
other types of decoded gating inputs. 



"~~P BiN/1:256 I 



2 

4 

8 

16 

32 

64 

128 



A 000 

A 2l5 



5 



A ,10 



A, ID 



A, ID 



A ,10 



a— 



12.2..30* Address-4 bit memory with inde- 
pendent address selection for writing and for c £^ 
reading f — 

Inputs a, b, and c select the data input 
address. 

Inputs d, e, and/ select the address.for the 
output. 



"x7y" 



"x7V 



2A-g 



IA.,30 



1A.3D 



1A.30 



1A,30 



"1A 



~|A 

Ha 



JZ 



2A 



2A 



2A 



2A 



12.2.4 3 Address-4 bit 
with gated outputs 



read only memory 



A0 
A1 
A2 
G3 

X 



3.A 

3.A 
3.A 




13. MISCELLANEOUS 

13.1 Threshold Detector ( Schmitt Trigger) 



The output of a threshold detector will take on its defined 1-state 
only at such time that the input signal exceeds a specific threshold value 
(Vi) in the indicated direction. The output remains at its defined 1-state 
until such time that the input signal returns past a specific threshold value 
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Explanatory graph: 



INPUT 



v* 



OUTPUT 




13.2 Amplifiers 

13.2.1 Amplifier for Logic Diagrams — The output will stand 
at its defined 1-state if, and only if, the input stands at its 
defined 1-state. 



13.2.2 Amplifier with Negation Indicator — The output will 
stand at its 0-state if, and only if, the input stands at its defined _ 
1-state. 



-Eh 

13.2.3 Inverting Amplifiers — The output will stand at the more «-— J 
positive level if, and only if, the input stands at its less positive 

level. 



13.3 Signal Level Converter — The level references may 
be shown inside the symbol and shall replace x and y if 
confusion with the coder may arise. 
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INDIAN STANDARDS 

ON 

GRAPHICAL SYMBOLS USED IN ELECTROTECHNOLOGY 

IS: 

2032 Graphical symbols used in electro technology 

2032 ( Parti )-1962 Classification and definitions of diagrams and charLs 

2032 ( Part II )-1962 Kind of current distribution systems and methods of connec- 
tion 

2032 { Part III )-1962 Circuit elements and variability 

2032 ( Part IV )-1964 Rotating machines and transformers 

2032 ( Part V )-1965 Generating stations and substations 

2032 ( Part VI )-1965 Motor starters 

2032 ( Part VII )-l974 Switchgear and auxiliaries {first revision ) 

2032 ( Part VIII )-1965 Semiconductor devices 

2032 ( Part IX )-1969 Electron tubes ( other than microwave tubes ) 

2032 ( Part X )-19G9 Measuring instruments 

2032 ( Part XI )-I969 Electrical installations in buildings 

2032 (Part XII )- 1969 Electro-acoustic transducers and recording and repro- 
ducing systems 

2032 ( Part XIII )-1971 Microwave tubes 

2032 ( Part XIV )-1971 Microwave technology 

2032 ( Part X V )-1976 Aircraft electrical symbols 

2032 ( Part XVI )-1972 Aerials 

2032 ( Part XVII )-1975 Ferrite cores and magnetic storage matrices 
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